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Abstract. – Osteoblastoma is a solitary, be-
nign bone tumor that is rarely localized in the
frontal sinus. It consists of hypocellular mineral-
ized tissue that may form large masses or irreg-
ular trabeculae. A 31 year old man came to our
attention with a 7 month history of diplopia,
photophobia, frontal headhaches and progres-
sive exophthalmos with proptosis of the left
eye. The patient was submitted to computed to-
mography (CT) which allowed to appraise the
extension of the lesion. The mass expanded in-
side the left frontal sinus and the upper eth-
moidal cells invading the left orbital roof. Con-
sidering the extension of the tumor, the site and
the connections with contiguous structures, a
combination of endoscopic endonasal tech-
nique with intraorbital approach was performed.
At histological examination typical features of
benign osteoblastoma were observed. The sites
of predilection for the tumor are the long bones,
vertebral column, and small bones of hands and
feet. Its occurrence in the skull and jaw bones is
relatively rare and represents only 15% of all os-
teoblastomas. To our knowledge, only 5 cases of
osteoblastoma of the frontal sinus have been
previously reported in the English-language lit-
erature. This report describes a case of benign
osteoblastoma in a rare site, namely, the frontal
sinus with particular attention about the differ-
ential diagnosis and the treatment.
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Introduction

Osteoblastoma is a solitary, benign bone tumor
that is rarely localized in the frontal sinus. It con-
sists of hypocellular mineralized tissue that may
form large masses or irregular trabeculae. This
mineralized matrix contains numerous hyper-
chromatic osteoblasts and occasional osteoclast-
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like giant cells in a richly vascular fibrous stro-
ma. It is most common in the vertebrae of chil-
dren and young adults. Only 5 cases of os-
teoblastoma of the frontal sinus have been previ-
ously reported in the English literature1-5. This
report describes a case of benign osteoblastoma
in a rare site, namely, the frontal sinus, with par-
ticular attention about the differential diagnosis
and the treatment.

Case Report
A 31 year old man came to our attention with a

7 month history of diplopia, photophobia, frontal
headhaches and progressive exophthalmos with
proptosis of the left eye. He reported that 8
months before he had undergone a right frontal
craniotomy and cranioplasty to remove a right
frontal sinus lesion. Postoperative computed to-
mography (CT) carried out 2 months after surgery
showed a hypodense mass in the left frontal sinus.
During the following 5 months the patient experi-
enced a gradual worsening of symptoms and un-
derwent magnetic resonance imaging (MRI)
which demonstrated a bulky lesion, with isoin-
tense signal on T1-weighted scans and with a het-
erogeneous enhancement after the contrast medi-
um injection, extending into the frontal sinus, the
ethmoidal labyrinth and the nasal cavity of the
left side (Figure 1). Ophtalmological examination
showed exophtalmos, proptosis and mild abduc-
tion deficit in the left eye. Diplopia was present in
primary position and in all gaze directions. Fun-
dus examination of the left eye showed convolut-
ed vessels. Normal visual acuity, no abnormalities
of anterior segment and normal light reflex in
both eyes were reported. General physical exami-
nation didn’t show any abnormalities and blood
exams depicted a mild increase of white blood
cell count and lactate dehydrogenase. The patient
was submitted to CT which allowed to appraise
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Figure 1. T1 weighted axial MRI scans showing a huge or-
bito-ethmoidal disomogeneous lesion on the left side.

Figure 2. Coronal bone CT scans showing the extension of
bony lesion inside the left frontal sinus and upper ethmoidal
cells and the wide destruction of the left orbital roof.

Figure 3. Markedly well vascularised fibrous connective
tissue containing osteoid and bone trabeculae surfaced by
numerous osteoblasts (hematoxylin-eosin stain, original
magnification 50×).
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intertrabecular spaces were arranged loosely and
contained occasional spindle cells and capillaries.
Considering all these features, a diagnosis of os-
teoblastoma was performed. Postoperative CT as-
sessment confirmed the complete removal of the
lesion (Figure 4). The patient recovered well and
local symptoms resolved in two months. The pa-
tient was free of recurrence at 24 month follow-
up visit.

Discussion

The osteoblastoma accounts for approximately
1% of all primary bone tumors6 Jaffe and Mayer7

first described the osteoblastoma in 1932 when
they reported a case of an “osteoblastic osteoid
tissue–forming tumor” that arose in the fourth
metacarpal bone of a 15-year-old female. The
sites of predilection for the tumor are the long
bones, vertebral column, and small bones of
hands and feet. Its occurrence in the skull and
jaw bones is relatively rare and represents only
15% of all osteoblastomas8-9. The tumor shows a
sex predilection for males and constitutes less
than 1% of all tumors of the maxillofacial re-
gion10. Primary osteoblastoma of the frontal si-
nus, however, is rare. We are aware of only 5
published cases, all single case reports1-5. The ra-
diographic appearance is not specific and ex-
tremely variable. Depending on the degree of cal-
cification in the lesion, it may appear radiolucent
or semiradiolucent with radiopaque mottling and
a well-demarcated margin. As in our case, CT is

the extension of the lesion. The mass expanded
inside the left frontal sinus and the upper eth-
moidal cells invading the left orbital roof (Figure
2). Moreover, CT showed the narrow contact be-
tween the lesion and medial rectus muscle in
proximity to its insertion on the globe. Consider-
ing the extension of the tumor, the site and the
connections with contiguous structures, a combi-
nation of endoscopic endonasal technique with
intraorbital approach was performed. The orbital
structures were preserved and a complete macro-
scopic removal of the mass was accomplished. At
gross examination, the lesion showed a red granu-
lar appearance. Microscopically, the tumor pre-
sented anastomosing bony trabeculae rimmed
with a single layer of osteoblasts (Figure 3). The
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Figure 4. Upper row: preoperative CT coronal bone scans
showing the extension of the lesion. Lower row: postopera-
tive CT coronal bone scans showing the complete removal
of the left orbito-ethmoidal lesion after combined endoscop-
ic trans-nasal ethmoidal and supraorbital neuronavigation-
assisted approach.

a useful adjunct to the diagnosis and is of great
value in determining the extent of the tumor as
well as the degree of calcification. Rare cases
have a nidus associated with sclerosis as seen in
osteoid osteomas. According to the literature, an
osteoid osteoma should demonstrate a radi-
ographic nidus that is less than 1 cm in size,
whereas an osteoblastoma should measure more
than 2 cm in greatest dimension11-12. Histologi-
cally, the most pathognomonic features are the
presence of islands of osteoid tissue undergoing
varying degrees of calcification and considerable
osteoblastic activity in a loose, well-vascularized
stroma. Osteoblastoma, therefore, is a benign,
slow growing neoplasm of bone characterized by
the proliferation of numerous, plump osteoblasts
forming osteoid and bone trabeculae set in a
markedly well-vascularized fibrous connective
tissue stroma. The stroma varied from loosely
arranged collagen fibers interspersed with spin-
dle-shaped fibroblasts to more densely arranged
collagen fibers. The stroma contained numerous
endothelium lined, blood filled vascular channels
along with extravasated erythrocytes. The trabec-
ulae are rimmed by plump osteoblasts exhibiting
oval to round-shaped basophilic nuclei and an
abundant eosinophilic cytoplasm. Areas of bone
remodelling with adjacent osteoclasts are also
evident. In some cases, large sheets of calcified
osteoid are noted. The osteoblasts do not display
atypical cytologic features or mitotic figures. The
presence of atypia is cause for careful differential
diagnosis of this lesion from osteosarcoma and

osteoblastic lesions of uncertain malignant po-
tential. Differential diagnosis include the osteoid
osteoma, aggressive osteoblastoma and osteosar-
coma. The similarity of osteoblastomas to os-
teoid osteomas was already reported in 1954 by
Dahlin and Johnson13. The osteoma is the most
common tumor of the paranasal sinuses14. The
most common locations are frontal, ethmoid,
maxillary, and sphenoid sinuses in that order. Os-
teomas may have central areas of radiolucency
that in some cases correlate with woven bone
with microscopic features indistinguishable from
osteoblastoma15. Unlike osteoid osteoma, os-
teoblastoma has a predilection for involving the
spine. The tumor in this case was differentiated
from osteoid osteoma, which is histologically
characterized by a central nidus of osteoid tissue
and a constant perifocal osseous reaction, a
scanty stromal reaction, rare multinucleated giant
cells, and less vascularisation than the benign os-
teoblastoma. The biologic behavior of benign os-
teoblastoma is not constant, and it shows wide
variations. Although considered benign, some le-
sions show aggressive behaviour and rare malig-
nant transformation into histologically typical os-
teosarcoma are reported16. It is critical to differ-
entiate between the aggressive osteoblastoma and
the conventional osteoblastoma, as the former tu-
mor shows a far greater likelihood of recurrences
In some cases, aggressive osteoblastomas have
led to patient death, exhibiting a pattern of tumor
growth similar to a low-grade osteosarcoma. The
aggressive osteoblastoma and the conventional
osteoblastoma both frequently occur in the verte-
bral column, tibia, femur, and skull. The aggres-
sive osteoblastoma may be larger at the time of
diagnosis. The histologic characteristics of the
aggressive osteoblastoma overlap somewhat with
the conventional osteoblastoma, although the ag-
gressive osteoblastoma contains plump epithe-
lioid-appearing osteoblasts, lining the osteoid tra-
beculae. The osteoblasts are approximately twice
the size of osteoblasts seen in a conventional os-
teoblastoma with an abundant eosinophilic cyto-
plasm and large nuclei with prominent nucleoli.
In some cases, the aggressive osteoblastoma has
more multinucleated giant cells of the osteoclast
type and more abundant atypical osteoid17. Os-
teosarcoma is more likely to exhibit anaplasia
with atypical mitoses, a high rate of mitotic ac-
tivity, infiltrative margins with permeation of the
surrounding trabecular bone, lace-like or stream-
er osteoid, production of cartilage, and sheets of
malignant cells without osteoid production.
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Treatment of osteoblastoma with local conser-
vative excision and curettage should be adequate.
The surgical approach for complete removal of
the tumor has always been variable, depending
on the tumor size and site, although in some cas-
es the access had been potentially severely muti-
lating18. The osteoblastoma shows a significant
tendency to recur (13.6%), which calls for care-
ful surgical management and follow-up. Recur-
rence was attributed to inadequate or conserva-
tive initial treatment, including incomplete local
curettage or partial resection of the tumor and not
to inherent biologic behavior. However, even
with a limited conservative approach, complete
resolution or regression have occurred and, in
some cases, spontaneous regression took place
after biopsy. When a conservative approach is
used, close long-term follow-up of the case is
paramount. In the current case, no sign of recur-
rence was observed 4 months postoperatively.
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